Nitric oxide synthase inhibition does not alter the reactive hyperemic response in the cutaneous circulation.
Reactive hyperemia is the sudden rise in blood flow after release of an arterial occlusion. Currently, the mechanisms mediating this response in the cutaneous circulation are poorly understood. The purpose of this study was to 1). characterize the reactive hyperemic response in the cutaneous circulation and 2). determine the contribution of nitric oxide (NO) to reactive hyperemia. Using laser-Doppler flowmetry, we characterized reactive hyperemia after 3-, 5-, 10-, and 15-min arterial occlusions in 10 subjects. The total hyperemic response was calculated by taking the area under the curve (AUC) of the hyperemic response minus baseline skin blood flow (SkBF) [i.e., total hyperemic response = AUC - [baseline SkBF as %maximal cutaneous vascular conductance (CVC(max) x duration of hyperemic response in s]]. For the characterization protocol, the total hyperemic response significantly increased as the period of ischemia increased from 5 to 15 min (P < 0.05). However, the 3-min response was not significantly different from the 5-min response. In the NO contribution protocol, two microdialysis fibers were placed in the forearm skin of eight subjects. One site served as a control and was continuously perfused with Ringer solution. The second site was continuously perfused with 10 mM NG-nitro-l-arginine methyl ester (l-NAME) to inhibit NO synthase. CVC was calculated as flux/mean arterial pressure and normalized to maximal blood flow (28 mM sodium nitroprusside). The total hyperemic response in control sites was not significantly different from l-NAME sites after a 5-min occlusion (3261 +/- 890 vs. 2907 +/- 531% CVC(max. s). Similarly, total hyperemic responses in control sites were not different from l-NAME sites (9155 +/- 1121 vs. 9126 +/- 1088% CVC(max. s) after a 15-min arterial occlusion. These data suggest that NO does not directly mediate reactive hyperemia and that NO is not produced in response to an increase in shear stress in the cutaneous circulation.